We herein describe the case of a 74-year-old man who experienced pulmonary consolidation and chest pain following administration of dabigatran, a novel oral anticoagulant. The consolidation settled spontaneously in another lung area, a condition sometimes referred to as "wandering pneumonia." Although we did not find specific pathological evidence of interstitial lung disease on transbronchial lung biopsy, a lung opacity spontaneously disappeared following discontinuance of dabigatran, and there was no recurrence. There are no other reports of dabigatran-induced lung injury, except alveolar hemorrhage and eosinophilic pneumonia. We should consider that any novel drug could cause various types of pulmonary injuries.
Introduction
"Wandering pneumonia" (or migrating pneumonia) is the spontaneous migration of a pulmonary opacity that is detected radiographically. Organizing pneumonia (OP), including drug-induced lung injury (DLI), is one of the most frequent etiologies. We herein describe a case of migrating consolidation on chest X-ray following administration of the novel anticoagulant dabigatran. We describe this case because it is a unique pulmonary complication associated with dabigatran and the first report of dabigatran-associated lung injury other than alveolar hemorrhage and eosinophilic pneumonia.
Case Report
A 74-year-old male ex-smoker with a history of paroxysmal atrial fibrillation and a 6-month treatment history with dabigatran was referred to our hospital because of lung consolidation on chest X-ray, back pain, and exertional dyspnea. He had lung tuberculosis as a child. He reported no history of constitutional symptoms, such as anorexia, weight loss, or hemosputum. His respiratory system examination revealed no abnormal sounds.
A bronchoscopic examination had already been performed at another hospital, and no significant findings were revealed. Although his chest X-ray taken during the first medical examination revealed patchy opacities in the bilateral lungs (Fig. 1a) , further patchy consolidations emerged in the right lower lung field and the area near the left hilus during a follow-up examination one month later (Fig. 2a) . The chest high-resolution computed tomography (HRCT) scan performed during the first examination showed subpleural round consolidation that corresponded to his previous left back pain (Fig. 1b) , but it had disappeared at the follow-up examination (Fig. 2b) . His HRCT scan also revealed a novel consolidation surrounded by ground-glass attenuation, and some patchy opacities in the left middle lung field had improved (Fig. 1c, 2c ). The series of radiographic findings could be referred to as "wandering pneumonia." Blood tests revealed no anemia, eosinophilia, impaired renal function, or prolonged activated partial thromboplastin time (Table) . We assayed the levels of autoantibodies for KL-6, surfactant protein D (SP-D), serum cryptococcal antigen, and beta-D-glucan and found that they were within the normal ranges. The patient never showed any evidence of eosinophilia throughout the follow-up.
Another bronchoscopy was performed to evaluate the non-resolving pneumonia on the third day after discontinuing dabigatran. Although bronchoalveolar lavage fluid (BALF) recovery was limited to 20%, the recovered fluid was not bloody. A cell fractionation of BALF revealed 12% neutrophils, 10% eosinophils, 23% lymphocytes, and 63% histiocytes. The patient's CD4/8 ratio of BALF lymphocytes was 0.63. No significant pathological findings were observed in the transbronchial lung biopsy specimen. A microbiological examination of BALF revealed no evidence of infectious diseases, including acid-fast bacillus or fungus. The drug-induced lymphocyte stimulation test for dabigatran was negative. We suspected that dabigatran had caused the lung opacity and instead administered warfarin, which was formerly prescribed to him. One month later, his symptoms, such as back pain and exertional dyspnea, had completely disappeared, as had the abnormal opacities on his chest X-ray. No recurrence had been observed for one year; therefore we diagnosed this patient's "wandering pneumonia" to be DLI caused by dabigatran.
Discussion
The patient presented with a case of "wandering pneumonia" that started following the administration of dabigatran. The pulmonary lesions completely disappeared after discon-tinuing dabigatran.
DLIs are diagnosed on the basis of clinical examination and radiographic and histological findings (1, 2) . Although there is a long list of possible causes for multifocal consolidation on chest X-ray, the causes of migratory consolidation, (i.e., new areas of abnormalities appearing while other areas resolve, known as "wandering pneumonia") are relatively few. Cases that develop chronically as in the present case tend to be non-specific interstitial pneumonia or OP. According to the patient's unique radiographic course and his BALF results, his diagnosis corresponded with OP. Alveolar hemorrhage has been reported as a serious adverse effect of dabigatran, but the current patient had no corresponding symptoms or findings.
Dabigatran is a new anticoagulant agent from the direct thrombin inhibitor class. It is being studied for various clinical indications, and it is preferred to warfarin in some cases because it offers similar efficacy and does not require frequent blood tests for international normalized ratio monitoring (3). Since dabigatran was approved by the Ministry of Health, Labour and Welfare of Japan (MHLW) in 2010, its use is presumed to be increasing. Bleeding has been reported as an adverse event of dabigatran (1), and agencies concerned with medical drugs in several governments have been alerted to the risk. A few cases of alveolar hemorrhage (4, 5) and eosinophilic pneumonia (6) have been reported as adverse events associated with dabigatran use. However, there are no other reports of OP in the literature, especially in the manner of "wandering pneumonia." In September 2011, the MHLW issued an alert that dabigatran administration might be associated with interstitial lung disease in seven patients, including one who died one month after the onset of the interstitial lung injury, although an HRCT scan had revealed pre-existing interstitial lung opacities (7). It is therefore necessary to be aware of any potential adverse effects associated with novel drugs.
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